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I~ the 24 vears since its original de-
scription by Lichtenstein™ and Lich-
tenstein and  Jaffe?, the concept of
fibrous dysplasia as a distinct entity
has been generally accepted. There has
heen controversy, however, regarding
its malignant potential. Lichtenstein™,
Coley and Stewart'® and others (Daves
aud Yardlev2, Pisanni and Caprotti®™)
have doubted the sarcomatous trans-
formation of fibrous dvsplasia. Dahlin®™
and Tanner, Dahlin and Childs®® found
no examples of malignant change in
this lesion without 1)reifi0us Irradiation.
To gather additional data on this prob-
lem, we have reviewed the world litera-
ture and our own expericn(:e at the
C(>1L1mbia-Presbyteﬂan Medical Center.
A total of 26 adequatelv documented
examples of sarcomatous degeneration
of fibrous dyvsplasia has been reported,
I addition, there were 2 such cases
in the records of the Presbvterian Hos-
pital, ’

In this paper we shail evaluate the
mahonant potential of fibrous dvsplasia
by critical analvsis of these cases,

. New York!d

assesy the role of radiotherapy in the
induction of these tumors, and estimate
the frequency of malignant ¢hange.

Case Reperts, case 1. A 15-vear-old white
boy was first scen at the Columbia-Preshy-
terien Medical Center on January 9, 1939,
complaining of » mandibular swelling of 2
yeary daration. At the onset of symptoms
i 1835, w dentist was consulted, and he
made the diagnosis of 2 cvst in the left side
of the mandible, He then extracted the left
lower first molar and  curetted the lesion.
When the histologic sections were interpreted
as osteitls fibrosa cystica, Roentgen-ray ther-

RUIRIE hegun, A total of ten treatments was

wiven at another hospital, but the dose is
not kuown, On physical examination at the
Preshiyterian Hospital, there was a hard, non-
tender wass overlying the hody of the left
side of the mandible, No nodes were palp-
able in the neck, and the remainder of the
examination was unremarkable. A radiological
survey of the ribs and long hones was normal
The serum caleiom, phosplhiorns and alkaline
phosphutase likewise were normal, On Feb-
vy 11939 an open biopsy of the left side
of the mandible was performed. A 7 om.
thmor was seen to involve the entire left
side of the mandible, which was composed
of botl soft tissue and bone, with areas of
evstiv deveneration. The pathelogical  diag-
nosis wus again esteitis fibrosa cvstien, Thee
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wus no evidence of mualignaney on these see-
tions, Instead of @ second curettage. a second
course of radiotherapy was given, Using the
200 K.V.P, beam (1 o, Cu and 1,23 mum.
A1 filtration? and a 30 ¢n. T.SD. a ose
of 1600r was delivered to the center of the
tumor i 10 davs. No inmediate change in
the size of the lesion was noted.

fn the interval from 1939 to 1945, there
was  only slight  cnlurgement of the loft
wmandible. He was seen in September, 19435, al
the Preshyteriun Hospitul hecause of a left
mandibular osteomyelitis following dental
estraction. The serum  caleiun, pliospherus
and alkaline phosphatase remained at nornl
lovels. After treatment with sulfadinzine, o
partial Tesection of the mandible was carricd
out. The bulk of the lesion was removed
anteriorly  and  posteriorly, but ity superioy
portion could not he excised, Grosslyo the
specimen was exccedingly friable, und micro-
scopic examination demenstrated the presence
of a Gbhrosarcoma. Roentgenograms af the
chest in November. 14945, showed no metas-
tases. On December -5 1845, 2 thirel conrse
of radiotherapy was started, delivering 2700¢
to the center of the tmnor in 0 duvs,

Eleven months later. however the madiv-
paney recurred, and e developed @ bueal
fistula. Electrocautery was emploved to re-
mave a portion of the tumor extending to
the palate. From June 13 through June 26,
1946, a fourth course of radiotherapy wis

Histologic section of mandibular fbrous dysplasia,
are separated by loose, fibrous connective tissne.

aiven, with an cexposure dose in the center
of the tamor of approsimately T800r.

Within 3 montlis, however, there was a
recurrence. with intra-oral  ulceration, In
september, 1946, a left henp-mandibulectomy
wie perfurmed, bt 3 months luter the tumor
peewrred in the upper gingiva, o lanuary,
1947, this gingival muass was resected en bloc,
Thee snrwical specimen showedd fibrosarcoma
of hone, Despite fve Jocul exeisions in 1947,
the tumor contivued to recur. Terminally the
pationt developed postprandial voniiting and
headaches, as w resubt of imvasion of the
sphevoid bone andd  intracranial  estension.
Roenteenograns of - the chest, however.
Jhowed ne pulmenary metastases. He died
4t home on December 8 1947 There wits
110y 111‘L'I’(11‘)<}'.

ConiaeENT. According to the modern
clussification of bone lesions, the his-
tologic sections of the February 1, 1934,
hiopsy specimen showed the character-
istic features of fibrous dvsplasia, The
l)i'rii)d between e onset of the filsrous
chvsplasia and the onset of the sarcoma
was S ovears. The patient received two
courses of radiotherapy. one S and one
& vears prior to the development of
the malignancy, Althongh the dose of

Curved hone trabetculae
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Fig. 2—Case 1. Histologic seetion of lbrosarcoma engrafted vpon fhrous dvsplasia. The

cells have o frankly alignanst appearance.

the first cowrse is not known, in the
second course the fibrous dvsplasia Te-
sion was given a total of 1600 v in 10
days, The possibility must thercfore be
considered thut the Roentgen-irradia-
tion plaved u role in the sarcomatous
transformation, Despite multiple surgi-
cal interventions, the tumor recwred.
It did not show a favorable response
to radiotherapy, and local extension
caused death within 2 VEurs,

case 20 An Ll-vear-old white girl was first
cxamiined at the Columbia-Preshyvterian Med-
ical Center on Octoher 7. 1947, because of
a puainless swelling in the right infra-orbital
region of one years duration. A biopsy of
the right sygoma had been recently per-
formed at another hospital, and the pathologic
report had been fibrons dvsplasia. Physical
exanination revealed @ striking prominence
of the right side of the head and of the face
involving the frontal bone. zygoma. maxilia
and nanddible, Roeutpenogrums showed scle-
rosis and thickening of these bones (Fig 3.
No other significant svinptoms or signs were
noted. The sernm calvinn, phosphorus and
alkaline phosphatase were normal. A course
of external Roentgen therapy was begon on

October 24, 1947, using o heane generated at
200 KA (035 mnn Cnoand 125 v, Al
filtration ., with o 30 em, T.5.1). The dose
at the center of the tumor was [5300r in
27 davs, From 1947 to the heginning of 1931
there wus no chanee i the size of the lesions,
T April, 1931, <he came to the hospital com-
pluitinge of thrabbing i the right side of the
Face. A second  course of radiotherapy was
sartedd o April 26, with the same Roentgen-
riy bean factors as deseribed previeushy
T dose at the couter of the Jesion was LEOOr
in 1 chavs, Thie putient was asymptomatic for
the next 4 vears, In TH350 an attempt was
wile to correct the asstnnetry of lwr faee
be removing some of tie selerotic bone trom
the vight tempora! fossu and zvgoma, Foar
months later the abnormal bone arising from
the vight ruaxilla wnd soundible was resected.
The histologic dinunosis of the exeised ma-
terial was fibroos dysplisi On July 180 1960,
Jiereturned to the hospital with a0 history
of progressive culargement of the right side
of the Fave of one vear's duration. More -
contly e naticed an intra-oral tomer and
i spontancons esfoliation of the right upper
third molar. Phasical examination disclosed
a1 e, niass fixed to the posterior alveatar
ridge, Tutea-oral roentgenogranis showed o
diffuse Ivtic lesion in the right posterior noas-
il A hiapsy of this tmmor showed w hone
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Fig. 3—Case 2. Frontal radiograph of skull showing sclerosis of the right orbit, greater wing
of sphenoid, maxilla and frontal bone due to fibrous dysplasia.

sarcema, but the pathologists could not de-
termine whether it was a fibrosarcoma or
an osteogenic sarcomna. The serum caleium
and phosphorus remained normal, but  the
alkaline phosphatase was elevated to 18
King-Armstrong units. On August 2. 1960,
the right external carotid artery was ligated,
and 9 days later a right radical maxillectomy
was performed. Except for a small residue
in the pterygoid fossa, the tumor was com-
pletely extirpated. Histologically the speci-
men was interpreted as a fibrosarcoma. There
was no evidence of recurrence until Novem-
ber 28, 1960, when she complained of a
right-sided deafness and an intra-oral mass.
A biopsy was reported as fibrosarcomna, and a
subtotal right mandibulectoms was performed.
The right external carotid artery was ligated
during this procedure. Once again a small
portion of the tumor in the pternveoid region
could not be resected. To restrain its growth,
a third course of radiotherapy was given.
using the 22 Mev betatron. Five thousand
roentgens were delivered to the center of
the tumor in 33 davs, the last treatment
having been given on January 29, 1961, By
May, 1981, however, there was a large re-
¢tirrent tumoer in the right pterygoid region.
This mass was treated by local resection,

nsing the eleetrocougulator. For the first time,
in June, 1961, roentgenograms of the chest
demonstrated the presence of pulmonary me-
tastases. She also had a tender nodule over
the rivht anterior thorax, which corresponded
to u radiographically: demenstrable rib metas-
tasis, T Tune and July of 1961 an intra-
arally recurrent tuwinor was resected  locally,
Lt within one month it again filled  the
cutire oropharyox, The patient was ghven «
regiomal infusion of 282 me. of methotrexate
into the Teft esternal carotid artery over a 3-
week period. ending Auwenst 14, The right
evternal  carotid  artery could not be used
for the infusion becaunse it had been ligated
previously, At the completion of the chemo-
therupy, her white blood cell count had fallen
from a previously normal level to 150 per
coamne, the platelets had fallen to 24.000 per
e, and  her temperature had  risen Lo
104 F, Puring the last 2 daws of this treat-
ment she was noribund, She died on August
15, 1961,

~ecropsy Fispincs. The base of the skull
way markedlv thickened! to a mavimum  of
2.5 ¢ Histologicallv, the normal bone was
replaced by areas of librous dysplasia, The
pharvns was filled with a tumor extending
fro the sphenofd to the base of the tongue.

Schwart

Fig. 5. —Casze 2.
I'here is an ana




vrowing

st time,
2 chest
Iy me-
le aver
ponded
metis-
intra-
localls,
«d the
dven o
trexate
oroa 3-

right
: used
ligated
‘hemo-
! failen
30 per
00 per
£ to
treat-
\ugust

» skull
mm of
e was
:n
ng

Schwartz and A Ipert:

Fig, 5.—Case

There is an anarchic armay of abundant osteoil,

2

TRANSFORMATION OF FIBROUS DYSPLAS[A

The osse

trabecnlae are thicker than in Coae 1.

. N
at e S +
¥

.
E)

SRR, W
.;&'_-.{;f@,

" &
RSP

. Pulmonary metastusis of esteogenic sawreonu seeondur: o fibrons o

a feww poorly formed hone trabyec

sonie fibrous tissnye

il
B

; L " i o ’ Fetet
Fig, 4—Case 2. Histologie section of maxilkiry fibrous dvsplasi,

Oy

wvipliasio
ac and




H 6

essentially fibrosareomatous in pature. without
ssteoid or bone formation. There was a metas-
Lasiy to an upper cervical Tymph node. Sar-
COmUiots  TESes involved  the right thire.
fourth and fifth ribs and the stenuun. invad-
ing the adjacent anterior  mediastimm aned
lung. Several metastatic lesions were preseut
in the right lower lohe, and these showed
asteoid  and  bene formintion  on histologic
examination. Confluent bronchopnenmonii
was present in both lower lobes.

cossteNt, The total tumor dose of
3100r delivered to the Gibrous dvsplasia
lesion may have been a facter in the
cenesis of the malignancy (1300r T.1.
in 27 davs, S vears prior to the sarcoma,
and 1600r T o 14 davs, 4 years

TABLE L SYNONYMS FOR FIBROU= DY

Yoeur uthe

IR hienbork

1037 MeCune and Bruch
pusT Albright ot af

[HIRE Lichtenstein®

1490 Lehlinger™

150 Ferrers®

195% (‘ottonet

prior to the sarcoma ), The tag between
the onset of the fibrous d}‘splt’i.‘iiﬁ and
the sarcomkl was 14 vears. Because of
ptcr_vgoid fogsa involvement, complete
51_1z'gicnl e_\'tirpati(m of the ostcogcnic
carcoma was difficult, and it recurred
rcpcatcdl'\'. Neither radiotherapy nor
chemotherapy favorably influenced the
clinical course of the tumor.

The necropsy findings are of interest.
since there has heen only one other
Case publishod with o necropsy
{ lager™). While the histologic ap-
pearance of the primary tumor in this
pattient was that of a fibrosarcoma, the
pmducti(m of osteoid wad bone in its
etackaees established it as an asteo-
genie  sarcomi. The metastiases  that
were demonstrated in the 1}'11113]1 nodes

and bone are nneommon 1in asteogenic
5111‘(.‘{‘)]111[.
Review of the Literature. When the

The Americdi Journal of the Med

lical Sciences  * Tanuary, 1964

authors began @ search of the litera-
ture, it became clear that fibrous dys
plasia was being indexed in the hib-
liographic p{?riodiculs ander  several

SYTIOTIVINGS, and these are listed in Table
1. 1t is unfortunate that the Index
Viedicus does not have a listing for the
term fibrous d}-‘SphlSiﬂ."

we collected all the cases in the lit-
eruture which were pm‘portedl}‘ Sar-
comas secondary to fibrous d}'splasiﬂ.
1y the very beginning we were able
to  exclude  four papers { Belloni™
Cabitza". Caban et al.lt. Price’™) sice
thev did not contain any L)I'if_{il'l;ll CUSUS.
One of ]a{fe's casest™ 1 had been re-

SPLASIA [N THE LITERATURDE
Torm
¢ vatolibromatose
Osteodystrophis fibirosa
Oaleitis fibrosa dizseminata
Polyostotic filirons Jyaplisia
Osteofibirosis deformiis
jusenilis
Oaleofibronu Luse Kistigue

Morbo di Jutfe-Lichtenstein

pm‘tvd prv\ioug]y by Sutro™t. Kravh,
Dahlin and Erich's™ 2 cases and Tan-
ner. Dahlin and Childs fourth case™”
had bren prm‘iot.ts]_\' pul}]ishvd by
Sabanas et al.™% Snuppefs cuge ™ had
bheen prc\'i()usl_\' discassed by Purisel™.
Leeds and Geaman® made reference to
our second tase.

On careful study of the rumaining
reports, however, maty cases had to
be rcjec'ted sipee there was i reasons
able doubt regarding the diagnosis of
cither the fibrous desplasia or the sar-
coma. In order to e consistent inoac-
cepting or rcjecting{ repurtvd CUses. Wi
formulated the tollowing Tules:

(11 A moenestotic fibrous dvsplasia
Losion Trad to be histalogaieally confinmed
dince we could not relv ou onlv the
Ainical and Roentgen features.

(21 The diagnosis of p()l}t:_ﬁutip
fihrous dvsplasia, Lowever, was  ace
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cepted if there svere characteristic clin-
icul and Roentgen features.

(3) The dingnosis of sarcoma had
to be confirmed histologically. One ex-
ception  { Wanke"'} was permitted,
since the evidence for malignant de-
}_{c‘.nerati(}n and metastatic sprcud WAs
unequi\'ocul.

(47 A borderline group of cases was
established (Table 3) for thosc in-
stances where the diagnosis of either
the fibrous dvsplasia or the sarcoma was
deesned only probable. These datu were
not used in the detailed analvsis of
the clinical findings.

(3} Cases were rejected outright
when the data were grossly inadequate,
or when the first three eriteria were
clearlv not fulfilled. (Six cases { Elms-
Hedt Haberer™, Katz'’, Kunaggs™.
Muartens®', Pick™, Platt™) were ex-
cluded becunse they did not meet these
criteria. )

With the 2 patients from the Presby-
tevian Hospital, there were 28 cases
fullfilling our criteria. Fourteen had
monostotic dvsplasia, and 14 had poly-
ostotic lesions. With (m]_\' ane excep-
tion { Portis™). the sarcoma developed
i ()n]y one bone, and in all instances
the  affected bone was the seat of
fibrous dvsplasia. Of the 28 patients,
1§ developed osteogenic sarcomas, 7
fhrosarcomus. 2 chondrosarcomas and
one giant cell sarcoma (7 osteogenic
sarcoma b. The salient features of these
cases are summarized In Table 2.

cLINTCAL FiNpInGs. The age of onset
of fibrous dysplasia in the 25 patients
varied from 4 to 39 vears, the mean
being 16 vears. The age of onset of
SATCOMmMaA 1'11'1)510(1 from 8§ to 61. the meun
Yeing 32 vears. The lag between the
do\'v]opmcnt of the fibrous dvsplasia
and the sarcoma varied from o mini-
mum of 2 vears to 4 maximum of 30
vears, the mean being 13.3 vears. There
Wwas an equal number of males and
females,

It was interesting to compare: the
clinical features of the patients who
developed  sarcoma after monostotic

fibrous dyvsplasia with those of patients
who developed the sarcoma after polv-
ostotic fibrous d}'splnsiu. Patients with
monostotic fibrous dysplasia had the
sume age of onset as patients with
polvestotic fibrous dyvsplasia. However.
the lug before the development of the
sarcomn was 13 vears in the case of
monostotic fibrons dvsplasia and onlv
113 vears in the palvastotic varicty
(Tuble 41, { This difference in the lag
period wus not statistically significant. |
Among the cases of polvostotic fibrous
dwsplasia with subscquent sarcomatons
change, the male:female ratio was 1:2
but it was nppruxinmtcl}’ 201 in cases
of monostotic fibrous dvsplasia under-
going sarcomatons change (P = 0031
Four of the polvostotic cases had Al-
bright’s svndrome.

[READIATED  VERSUS  NONIRRADIATED
patiENTs, In the 11 cases in which
radiotherapy was given prior to the
development ol sarcomu, the age o
onset. sex distribution, lag perfod and
prognosis were not sienificantls differ-
ent from the 16 patients who did not
receive rudiotherapy prior to the de-
velopment of their sarcoma. The pro-
pm'fi(m s nstc()genic sarcoma to fibro-
surcoma was similar in both groups of
patients,

DISTRIBUTION OF THE SARCOMA IN THE
skeLETos. The distribution of the sur-
coma in the skeleton s 1'(‘1):‘95(-11&’({ in
Fig. 6 Beeause cranio-facial  fibrous
dvsplasia ancommonly aflects just one
facial boue, [or purposes of this study,
we have considered cranio-tacial fibrous
dvsplasin as a monestotic form. The
cramio-facial area was the site of the
sarcoma in 10 of the 28 patients, and
in 8§ of the 10 the factal bones were
involved. The next most frequent sites
were the humerns, pelvis, tibia and
filuli, The distribution of the sarcomas
paralleled the distribution  of  the
fibrous dvsplasia, However. the distri-
bution of the lesions of fibrous dys-
plusia differed among patients with the
monostotic form as compared to those
with polvostotic form. The most com-
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TABLE 4.--AGE AXD SEX INCIDENCE OF 28 PATIENTS WITH SARCOMAS SECONDARY
TO FIBROUS DYSPLASIA

Mean age of patient at
nnaet l.H yf‘(i’r-\'

No, of Fihrous Bone Mean lag in
palients Dysplasia Nareomio Years 0 Female
Osteogenic sarcoma after
fibrous dysplasia 19 14 30 12 53
Fibrosarcomas alter fibrous
dysplasia 7 21 0 18 28
Sarcomas after monestetic
fibrous dysplusia 14 17 34 13 20
Sarcomas after polyostotic
fibrous dysplasia 14 13 24 11.5 84
Sarcomas after both mono-
stotic and polyostotic
fibrous dysplusia 28 16 82 14.5 50
ribrous Careond
dyaplasia

Lo
[
H
:
?
¥
1
i
)
=3

Fig. 6—The skeleta! localization in per cent of fibrous dysplasia and
its secondary sarcomas in 285 patients.
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mon site in the monostotic form was
the facial bones or skull {30%), while
the most frequent site of involvement
in the polyostotic variety wus the
femur (62%), with the cranio-faciaj,
humerus, pelvis, tibia and fibula in
descendmfr order.

patHOLOGY. The hlstopﬂtholog\ of
the fibrous dysplqsm in these 285 cases
did not differ in any significant way
from the usual pattern of Bbrous dvs-
plasia. Similarly, the pathology of the
SArComas whlch developed was not
different from the sarcomas arising in
normal bones. In our second case the
initial] pathological diagnosis of a
fibrosarcoma was changed to an osteo-
genic sarcoma when the necropsy
showed pulmonary metastases forming
osteoid and bone. In several instances
the histopdthologic evaluation of the
biopsy specimen has been in error,
with both false positives (Belloni
and Zanetti®) and false negatives
{ Fromme??). The clinical and Roentgen
features must, therefore, be considered
before carrying out ablative surgery.
In one case, for example, the pathol
ngict { Haunfelder3®) made the diagno-
sis of osteogemc sarcoma seconddr\ to
fibrous dysplasia, but the patient was
living and well 9 years later without
definitive therapy.

In two published cases (Coley and
Stewart!t, Perkinson and Higinboth-
am®) and in one personal case
the serum alkaline phosphatase became
elevated at the onset of the sarcoma.

PROGNOSIS OF THE $ArCOMA. In Jaffe's
experience*® of the sarcomas arising in
an area of fibrous dysplasia, the fibro-
sarcomas had a better prognosis than
did the osteogenic varicty. However,
in our collected series of 18§ osteogenic
sarcomas and 4 fibrosarcomas (where
the follow-up was adequate), the 2-
vear survival rate was the same in both
tumors {30%). The 5-vear survival rate
for both was less than 20%. Whether the
fibrous dysplasia was monostotic or
polvostotic made no difference in the
subsequent survival. The rate of metas-

tasis was, however, greater (90%) in
cases developing after  polyvostotic
fibrous dysplasia than after monostotic
fibrous d\spldsm (50%). (This differ-
ence was statistically significant, P <
0.01.)

5 COMPARISON OF TIE 28 SECONDARY
SANCOMAS WITH (e novo BONE SAR-
coatas. We compared the clinical fea-
tures of the sarcomas engrafted on
fibrous dysplasia with those of de novo
Lone sarcomas. In our collected series
we did not observe the expected 3:1
female to male ratio that has been
noted in the general population of
fibrous d\qpldsm patients. Instead the
ratio was 1:1, indicating the higher
frequency of sarcomatous de(roneratmn
in males, Similarly, males predommdte
among patients Wlth de noveo bone sar-
comas (Coley'®, Dahlin'?, Gilmore and
MeKeon™ ), Th(_, nmptomatolum and
the radiological appearance of the sar-
comas were similar. The age of onset
of the sarcoma was the same as that
of sarcomas in the gencral population,
both for osteogenic (Dahlin'®, Hoh-
mann, Hackenbroch and Lindemann®™ )
and for fibrosarcomas {Gilmore and
McKeon® ). The 5-vear survival rate
of patlents with {):teogemL SATCOIL
sceondary to fibrous dy splasm was 14%,
virtually the same as the 3- vear survival
rate of osteogenic sarcoma in the gen-
eral p(}pul'ltmn {Coley*?, Coventry
and Dahlin'®, Lindbom, Gunnar and
SpjutT}.

The skeletal distribution of the sar-
comatons lesions reflected the distri-
bution of fibrous dysplasia rather than
the distribution of the de novo sar-
comas (Table 3). For example, ostco-
genic and fibrosarcoma of bone are
rare in the cranio-facial regions ({Gil-
more and McKeon?®, Price™)}, while
sarcomas associated with fibrous dys-
plasia are most common in this ana-
tomic site. This difference was also
noted in 7 cases of fibrosarcoma which
oceurred with fibrous dvsplasia, where
1 were situated in the cranio-facial
region. De novo fibrosarcomas in the
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general population, however, are most

common in the femur, tibia and fibula
{Gilmore and McKeon®), Similarly,
osteogenic  sarcomas associated  with
fibrous dysplasia oceurred in the cranio-
facial region in 32% of the cases, The
symptoms, signs, radiologic appearance
and pathologic ﬁndings of the sarcomas
in these 28 Patients did not differ sig-
niﬁcantly from those of patients with
de novo sarcomas,

TABLE 3--THE SKELETAL LOCALIZATION oF FIBROUS Dysg

SECONDARY SARCO

TRANSFORMATION OF FIBROUS DYSPLASIA

4915

Patients among 82,000 Roentgeu-ra}'
examinations, Since 1,522,000 Roent-
Loti-ray examinations were arried ont
from 194 through 1961, a total of 427
Patients with fibrous dysplasia was oh-
tained. The Bocntgen-ray records,
therefore, showed an incidence of ma-
lif__gnzmt degeneration of 2:427 or 0.5%

As our second method of estimating
tliis incidence we used the total num-
ber of reported cases of hoth fibrous

'LASTA AND pps
MASIN 28 PATIENTS

5o of patients with Jihrows
dysplasia aed sareoma

Fibrons

Stle Dysplusia
Cranio-faciai a0
Ribs 14
Hurmierus and shoulder 21
Vertebrae +
Elbow: 0
Pelvis is
Femur EL
Tibin and Fibul 25
Foot T
Cases 28

INCIDENCE OF MALIGNANT DECENERA.
TION OF ¥IBROUS DYSPLASIA, Parrini® has
stated that 3% of patients with Albright’s
svndrome develop 2 bone sarcoma. We
were interested in making an indepen-
dent estimate of this statistic, and we
approached this problem by a study of
two sources of data, the Presbyterian
Hospital Radiology Department and
our review of the literature,

During the 23-vear period from Jan-
uary, 1940, through December, 1961,
there were 2 cases of malignant degen-
eration of fibrous dysplasiz at the Col
umbia-Presbytcrian Medical Center,
The Presbvterian Hospital, Harkness
Pavilion and the Neurologio Institute
records for the 12 months of 1961 were
used as a representative sample of the
feentgenologically-detected frequency
of fibrous dyvsplasia over the 22-year
Period. In 1961, the radiological dizgno-
sis of fibrous dysplasia was made in 23

T Gof patients with
de nore osteogen i

Nereunig NUreouas T
32 7.3
) 3
11 11

} 1
1] 1
4 13
29 Bl
14 14
b 1
L b1}

d}-'ﬁphtﬁid und secondur_v sarcomas. 1We
started  with the published cases of
RIcCune-Albright's svidrome! % whore
the cfﬁcicncy of publishing the clinj-
callv  ohservied cases would bhe the
highest. By 1951, Pritchard™ was uble
to collect 37 cases of polvostotic fibrous
dvsplasia with precocious puberty, Ac
cording to Jaffe's and Schlumberger
there are 40 eases of monostotic fibrous
dysplasia for every case of Albright’s
syndrome. Thig gave us a product of
LASD  cuases  of monostotic  fibrons
dysplasia, and adding the 37 cases
of polvostotic fibrous dysplasia  we
obtained a total of L3I7. Six cuases
of malignant degencration of fibrous
dyvsplasia = were published  hetween
1939 and 1931 Therefore, the esti.
mated  incidence of malignant  de-
generation from thig published data s
6:1517 or 0.4%,

l{eturning to Parrini’s statistic, onr
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review of the literature disclosed ap-
proximately 100 cases of Albright’s svn-
drome, of which 4 underwent mahgnant
change.

FREQUENCY OF MALIGNANT CHANGE IN
NORMAL BONES AND IN OTHER BENIGN
BONE TUMORS. Since the incidence of
bone sarcomas in the general popula-
tion is 0.001% (Colev'?), fibrous dys-
plasia undergoes malignant change at
400 times the spontaneous rate.

When we consider other benign bone
lesions with a malignant potential, we

monostotic fibrous  dysplasia. In our
collected series of 28 patients, half had
the polvostotic form, a ratio greatly
in excess of that present in the gen(,m]
fibrous dysplasia population { Coley!?,
Schlumberger™ ).

To account for the greater rate of
malignant change and for the greater
rate  of metastasis, one might cite
Harris, Dudley and Barry’s* finding
of a more primitive bone in polyostotic
fibrous dysplasia (less lamellation seen
with polarized light). This is analagous

TABLE 6. —PROGNOSIS OF 22 PATIENTS WITH SARCOMAS SECONDARY TO
FIBROUS DYSPLASIA

No. of patients
with adequale
follow-up

Qsteogenic sarcomas after fibrous

dysplasia 17
Fibrosarcomas after fibrous

dysplasia 4
Sarcomas after monostotic fibrous

dysplasia 12
Sarcomas after polyostotic fibrous

dysplasia 10
Sarcomas after both monostotic and

polyostotic fibrous dysplasia 22
Osteogenic!®1857.% sarcomas in

general population Li42

Fibrosarcomas of bone in general
populatiop3T3 38

find that the rate of sarcomatous de-
generation is higher among patients
where many bones are affected. In
Ollier’s disease approximately 30% of
the patients eventually develop a ma-
lignancy (Coley!3), while solitary en-
chondromas nearly always remain be-
nign. Malignancy develops in 2% of all
patients with Paget’s disease {Golden-
berger! ), but in 10 to 25% of florid
cases. FEleven per cent of patients with
hereditary multiple exostoses develop
a chondrosarcoma ( Coley*), while pa-
tients with solitary osteochondromas
rarely experience malignant change. 1t
is not surprising, therefore, to ﬁnd that
polvostotic  fibrous d)spldsm has a
higher rate of malignant change than

Suretval rade 15)
o of palients - s -

with mefastases 2 ears 3 years

80 i1 13
50 pit 1)
al 42 9
90 50 2}
68 13 1t
a6 15

35 30

te Ollier’s disease, where the cartilage
is histologically less mature in multiple
enchondromas than in solitary enchon-
dromas.

THE ROLE OF RADIATION IN TI1IE PATHO-
GENESIS OF SARCOMAS SECONDARY TO
FIBROUS DYSPLASIA, Since several authors
have doubted the causal relationship
between bone sarcoma and pre-existing
fibrous dvsplasia, we should give evi-
dence for this etiological association.
It is noteworthy that in this series of

28 patients, sarcomas always developed
in bones affected by fibrous dvsplasia,
and never in a normal bone. Tt has been
claimed that the radiation given to the
fibrous dysplasia is exclusively respon-
sible for the malignant change. To ve-
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fute this concept, we can cite the fact
that 16 patients had no radiotherapy
at all.

That radiation can induce bone sur-
comas in man was first documented by
Martland, when he reported their de-
velopment in luminous dial painters
who had ingested radium (Aub et al 3,
Martland and Humphries®$2), This
causal relationship has been well estab-
lished experimentally (Ely et al?,
Finarty et al®’, Loomey et al). Al-
though the usual latent period before
the development of the sarcoma in
clinical cases is 14 years (Bloch?),
latent periods as short as 3 vears (Cohen
and D’Angio*?) and as long as 37 years
have been reported (Woodard and
Higinbotham®' ). While some cases of
bone sarcoma occurring after doses as
low as 1,000r have been reported
{Cohen and D’Angio'2, Cruz, Coley
and Stewart’”), it is generally stated
that 3,000r are required to produce an
osteogenic sarcoma (Cahan et al2¢
Jones* ). As with other radiation effects
(erythema, growth retardation, necro-
sis), the duration of the course of treat-
ment must be considered along with the
total dose (Finkel, Bergstrand and
Biskis®®, Macpherson, Owen and
Vaughan™}. Unfortunately, the time-
dose relationship in radiation-induced
tumors in man has not been adequate-
ly explored.

Of the 11 patients in this series who
received radiotherapy prior to the sar-
coma, we have adequate data regard-
ing the dose in 9. In 4 of the 9 the
total dose was less than 3,000r, and in
view of the discussion above, this
amount of radiation may have been
insufficient to account for the malignant
transformation. Eliminating these 4
eases results in an incidence of posl-
radiation sarcoma of less than 20% in
this collected scries. The average lag
period between the last course of radio-
therapy and the onset of the sarcoma
in the 5 patients who had received an
adequate dose was 11 vears. This is
In contrast to the average lag period

of 14 vears in surcomas arising in irradi-
ated normal bone. Sixteen patients had
no radiotherapy at all. However, the
fact that 11 patients did receive some
radiotherapy would raise the question
that the ionizing radiation enhanced
the natural tendency of fibrous dvs-
Plasia to undergo sarcomatous change,
For that reason, even though it is still
prescribed (Portmann™), radiotherapy
of fibrous dysplasia is not advised.
OTHER NEOPLASMS ASSOCIATED WIT1T
FIBROUS DYSPLASIA. Two other tumors
have been observed in patients with
fibrous dysplasia. Onc neoplasm, the
adamantinoma, has been noted in 9
paticents (Baker, Dockerty and Coven-
trv', Cohen, Dahlin and Pugh't), and
the other neoplasm, the cutaneous fibro-
myxoma, has been reported in 4 cases
{Braunwarth®, Heinemann and Worth?®,
Lick and Vichweger®, Uehlinger®®).
MANAGEMENT OF PATIENTS WITH
FIBROUS DYSPLASIA. If the fibrous dys-
plasia lesion is asymptomatic, treatment
is not justified. If a pathologic fracture
of the femur or tibja is apt to ocenr,
curettuge with implantation of bone
chips should be considered. With large
osscous defects, bank bone may he
used. For a4 coxa vara an osteotomy is
recommended (Hohmann, Hackenbroch
and Lindemann® ). When possible, it is
best to withhold operative intervention
until after puberty, as the recurrence
rate is less in the mature patient. Cos-
metic consideralions will be impartant
in the management of localized de-
formities of the skull and facial bones.
Radiotherapy for fibrous dysplasia s
not recommended since we have found
5 cases of malignant transformation af-
ter a minimum tumor dose of 3,000r,
Furthermore, its salutary effect on
fibrous dysplasia has not been estab-
lished. In a patient with fibrous dys-
plasia, the physician must be alert to
symptoms of malignant change, such
as pain and rapid enlargement of the
lesion. On the roentgenograms, the ex-
tensive alterations due to the fibrous
dysplasia lesion (especially after surgi-
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cal intervention) may hinder early de-
tection of a sarcoma. Suspicious clinical
findings therefore make a biopsy man-
datory, and follow-up radiographs are
indicated.

The treatment of sarcomas arising in
fibrous dysplasia is the same as that of
the de novo bone sarcomas. If it occurs
in the skull, a loeal resection should be
done where possible. In the mandible,
a  hemimandibulectomy  (Schwartz
and Alpert™) is indicated. When
it occurs in an extremity, disartic-
ulation of the affected bone is the
accepted approach (Colev'®). In the
rib a wide resection is recommended.
Postoperative radiotherapv has not
proved to be of value in sarcoma after
fibrous dysplasiu {Hohmann, Hacken-
broch and Lindemann®*).

Summary. The authors have analyzed
the published data in 26 well-docu-
mented cases of sarcomas sccondary to
fibrous dysplasia, with 2 additional
cases from the Presbyterian Hospital.
In 5 instances sufficient Roentgen-
irradiation had been given to possibly
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contribute to the development of the
sarcomu. Sixteen patients had received
no radiation at all.

The incidence of malignant degener-
ation of fibrous dysplasia was estimated
to be 1:200, or about 4% the incidence
of malignant degeneration in Paget’s
disease, Sarcomas oceurred more often
in polvostotic fibrous dysplasia than in
the monostotic form. There was a
higher frequency of malignant change
in males affected by fibrous dysplasia.
The onset of the sarcoma occurred at
a mean age of 32 years, with a mean
lag of 13.5 vears after the onset of the
fibrous dysplasia. The most important
findings heralding the malignant trans-
formation were pain, swelling and a
significant change in the Roentgen ap-
pearance. The cranio-facial region was
the most common site of these sar-
comas. The osteogenic sarcoma was the
predominant histologic type.

The treatment of these secondary
sarcomas s the same as that of de novo
surcomas. Fourteen per cent of the pa-
tients with sarcomas survived 5 years.

The authors are indebted to Drs. P, Carbonara and L. Finkelstein for

REFERENCES

=

Albright, F., Butler, A. M., Hampton, A. O.
216, 727, 1937,
Arzela, I:  Chir. Org. Mov., 24, 197, 1939.

e 1o

1952.

. Baker, P. L., Dockerty, M. B., and Coventry, M. B.:

4

1954,
5. Belloni, L.: Arch. Ort, 39, 414, 1946.
6. Belloni, L., and Zanetti, E.:
7. Bloch, C.:
8. Braunwarth, X.:
9. Cabitza, A.: Chir, Org. Mov., 36, 8, 1951.
0

Cancer, 1, 3, 1948,

11. Cohen, D. M., Dzahlin, D. C., and Pugh, D. G.:

12. Cohen, J., and IYAngio, G. J.:
502, 1961.
13. Coley, B. L.:
14. Coley, B. L., and Stewart, F. W.;
15. Cottone, D.: Rad. Prat., 6, 82, 1956.
16. Coventry, M. B., and Dahlin, D. C.:
17. Cruz, M., Coley, B, L., and Stewart, F, W.:
18. Dahlin, D. C.:

19. Idem: Ibid.,, p. 129,

, and Smith, P, A.:

. Aub, J. C,, Evans, R. D., Hempelman, L. H,, and Martland, H. S.:

New England J. Med.,

Medicine, 31, 221,

J. Bone and Joint Surg., 36A, 704,

La Ricerca Scientifica, 19, 1317, 1949,
Am. J. Roentgenol., Rad. Therapy, & Nuclear Med., 87, 1157, 1962.
Fortschr. a. d. Geb. d Roentgenstrahlen, 78, 589, 1953,

. Cahan, W. G., Woodard, H. O., Higinbotham, N. L., Stewart, ¥. W., and Coley, B. L.:

Ibid., 15, 515, 1962,

Anm. J. Roentgenol,, Rad. Therapy, & Nuclear Med., 36,

Neoplasmis of Bore. New York: Paul B. Hoeber, p. 270, 1960,
Ann. Surg., 121, 872, 1945.

1. Bone and Joint Surg., 39A, 741, 1957.

Cancer, 10, 72, 1957.

Bone Tumors. Springfield: Charles C Thomas, p. 13, 1957.

:

Jo.
51

32.
h3.
. Lichtenstein, L.:  Arg
55.
56.

6. Ferrero, C.:
7. Finarty, ]J. C., Binhan

. Jaffe, H.:
. Idem:
. Idem:

. Idem:
. Idem:
. Jager, M.:
. Jones, A.:

. Katz, 1. F.:
. Kieh, C. L., De Prez,
. Kienbock, R.:

. Lindbom, A., Gunnar.
. Loomey, W. B., Has

Schwartz and

. Daves, M. L., and Yar{
. De Marchi, R.:
. Dunlap, C. E., Aub, J.

. Dustin, R., and Ley, H
. Elmslie, B.:
. Ely, J. O.. Ross, M. H.

Friul

Brit. J. S
In Blair, H.A, (¢
Hill Book Co., 1.

Presse

Proc., 13, 43, 193

. Finkel, M., Bergstrand
. Fromme, L.:
. Gilmore, W. S., Jr., ang
. Goldenberger, R. R.:

2. Haberer, H.:
. Hall, A., Bersack, S.

. Harris, W. H., Dudles
. Haunfelder, ID.: De
. Heinemann, G., and

. Hellner, H.:

Arch,

Arch. f

Arch.
Hebbs, H. A., Jr., Fis

. Hohmann, G., Hacke

Stuttgart: Georg
Bull. New
J. Mt. Sinai
Tumors and
Fehiger, p. 134,
Ibid., p. 266.
thid., p. 304.
Zentralbl,
Brit. J. R
J. ML S

Diffe

Wien: Urban v
Wiaggs, T L. Duid
Koletsky, S.. and Gus
Kragh, L. V., Dahlin,
Leeds, N., and Seam

Lichtenstein, L., and
Lick, R. F., and Vie
medizin, 97, 33,

73, 1008, 1955,

. Marie, P., Clunet, J.,
. Macpherson, 5., Owei
. Martens:
2. Martland, H. S., and

. McCune, D. 1., and }
. Mogensen, E. F.: A
. Parrini, L.:
. Parisel, C.:
. Perkinson, N. G., an
. Pick, L.:
. Pisanni, A., and Cap
. Platt, H.:
. Portis, R. B.:
. Portmamn, U. V. {e

Klin. Wch

Chirurg
Bull. et

Klin. Wch

Brit. J. §
Bull.

p. 494, 1950
Price, C. H. G.:  Br




1964

1ent of the
ud received

nt degener-
s estimated
» incidence
in Paget’s
more often
sia than in
re was a
mt change
dysplasia.
ccurred at
th a mean
1set of the
important
ant trans-
ng and a
‘ntgen ap-
egion was
these sar-

18*5 the
seCondary
f de novo

f the pa-
15 years.

kelstein for

dJ. Med,,

y 31, 221,

364, 704,

»y, B. L.:

Med., 38,

o

e

59.
. Macpherson, S., Owen, M., and Vaughan, J.:
61,
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72.

. Daves, M. L., and Yardley, J. H.:
. De Marchi, R.:
. Dunlap, C. E,, Aub, J. C, Evans, R. D., and Harris, R. §.:
. Dustin, R,

. Elmslie, B.:
. Ely, J. O., Ross, M. H., Metcalf, R. G., India, F. A, Barnett, T, B., and Casarett, G. W.:

. Ferrero, C.:
. Finarty, J. C., Binhammer, R. T., Schneider, M., and Cunningham, A. W, B.: Fed

. Finkel, M., Bergstrand, P., and Biskis, B.:
. Fromme, L.;
. Gilmore, W. 8., Jr., and McKeon, G, D
. Goldenberger, R. R.:
. Haberer, I.:
. Hall, A, Bersack, S. R., and Vitelo. R. E.:
. Harris, W. H., Dudley, R. H., and Barry, R. J.:
. Haunfelder, 1).:
. Heinemann, G., and Worth, D.;
. Hellner, H.:
. Hobbs, H. A., Jr., Fischer, W. C., and Beck, R. E.:
. Hobmann, G., Hackenbroch, M., Lindemann:

. Jaffe, H.:
. Idem:
. Idem:

. Idem:
. Idem:
. Jager, M.:
. Jones, A.:
. Katz, J. F.:
. Kieh, C. L., De Prez, J. D., and Harris, A. H.:
. Kienbock, R.:

. Knaggs, R. L.;
. Koletsky, §., and Gustafson, G. E.:
. Kragh, L. V,, Dahlin, D. C., and Erich, J. B.:
. Leeds, N., and Seaman, W. B.:
. Lichtenstein, L.:
. Lichtenstein, L.. and Jaffe, H.:

. Lick, R. F., and Viehweger, G.:

. Lindbom, A., Gunnar, 8., and Spjut, H.:
. Loomey, W. B, Hasterlick, R. J., Brues. A. M., and Skirmont, E.;

. Price, C. H. G.:

Schwartz and Alpert: TRANSFORMATION OF FIBROUS DYSPLASIA 5319
Am. ]J. Med. Sci., 234, 590, 1937.
Friuli Medico, 11, 639, 1936,
Am. 1. Path., 20, 1, 1944.
and Ley, R. A.: Rev. Belge. Path., 20, 52, 195

Brit. J. Surg., 2, 17, 1914,

In Blair, H.A. (ed.}, Biological Effects of External Radiation. New York: McGraw-
Hill Book Co., p. 419, 1654,
Presse Med., 55, 142, 1947.

Proc., 13, 43, 1954.
Radiology, 77, 269, 1961.
Arch. Klin. Chir., 152. 601. 1998
I. Bone & Joint Surg., 404, 121, 1935,
Bull. Hesp. Joint Dis,, 22, 1, 1961
Arch, f. Xlin, Chir., 82, 873, 1907.
1. Bone & Joint Sure., 374, 1019, 1953,
Ihid., 444, 207, 1982,
Deutsche Zahnaerztl. Ztschr., 14, 13949, 1959,
Beitr. klin. Chir., 197, 327. 1938,
Arch. klin. Chir., 277, 160, 1953.
Am. J. Roentgenol., 76, 320, 1956,
Handbuch der Orthopaedie. Volume T,
Stuttgart: Georg Thieme, p. 259, 1957.
Bull. New York Acad. Med., 22, 388, 1946.
J. Mt. Sinai Hosp., 12, 364, 1946.
Tumors and Tumorous Conditions of Bone and Joints, Philadelphia: Lea &
Fehiger, p. 134, 1938
Thid., p. 266,

Ibid., p. 304.

Zentralbl, allg. Path., 103, 291, 1962
Brit. J. Radiol., 26, 273, 1953,

J. Mt. Sinai Hosp., 17, 187, 1930,
Am. J. Sarg., 102, 835, 1962,
Differentialdiagnose der geschwulstigen Knochenkrankenheiten, Berlin-
Urban und Schwarzenberg, p. 55, 1933.
Brit. J. Surg., 11, 347, 1923-1924,
Am. J. Path., 29, 608, 1953.
Am. J. Surg., 96, 496, 1958,
Radiology, 78, 570, 1962,
Arch. Surg., 38, 874, 1938,
Arch. Path., 33, 777, 1942,

Fortschr, a. d. Geb. d. Roentgenstrahlen u.d. Nuklear-

Wien:

medizin, 97, 33, 1962.

Acta radiol.,, 56, 1, 1956.

Am. J. Roentgenol.,
73, 1006, 1953.

Matrie, P., Clunet, J., and Raulot-LaPointe, G.: Bull. Ass. fr. cancer, 3, 404, 1910,

Brit. J. Radiol,, 35, 221, 1962.

Martens: Klin. Wchnschr., 5, 528, 19286,

Martland, H. §., and Humphries, R. E.:  Arch. Path,, 7. 406, 1929,

McCune, D. 1., and Bruch, H.: Am. J. Dis. Child., 534, 808, 1937.

Mogensen, E. F.: Acta med. Scandinav.. 161, 433, 1938,

Parrini, L.: Chirurgia, 12, 3, 1957,

Parisel, C.: Bull. et mem. Soc. Belg. Orthop., 4, 8, 1962,

Perkinson, N. G., and Higinbotham, N.: Cancer, 8, 396, 1955.

Pick, L.: Klin, Wchnschr,, 5, 959, 1926.

Pisanni, A., and Caprotti, M.: Ann. Radiol. diag., 30, 173, 1962,

Platt, H.: Brit. J. Surg., 34, 232, 1946,

Portis, R, B.: Bull. Hosp. Joint. Dis., 17, 305, 1956.

Portmann, U. V. (ed.}: Clinical Therapentic Radiology. New York: Thonws Nelson,
p- 494, 1950.

Brit. J. Cancer, 6. 46, 1952,




54/20  The American Journal of the Medical Sciences =+ January, 1964

74. Idem: Ihid., 9, 558, 1955.

75. Pritchard, J. E.:  Am. L Med. Sci., 222, 313, 1951

76. Sabanas, A. O., Dahlin, D. C., Childs, D. $., and Ivins, J. C.;  Cancer, 9, 528, 1958.

77. Satta, F.:  Arch. Ortop., 38, 3, 1922.

78. Schlumberger, H. G.: Mil Surg., 99, 504, 1948,

=9, Schwartz, D. T., and Alpert, M.: Oral Surg., Oral Med. & Oral Path., 16, 769, 1963.

80. Sethi, R. 8., Climie, A. R. W, and Tuttle, W. M.: ] Bone and Joint Surg., 44A, 183
1962.

81, Snapper, 1: Chin. Med. J., 56, 303, 1939.

82. Idem: Medical Clinic on Bone Disease, A Text and Atlas, 2nd ed. London: Interscience
Publishers, Inc., p. 202, 1949

23. Snapper, I., and Parisel, C.: Quart, 1. Med., 2, 407, 1933,

84, Sutro, C. J.: Bull. Hosp. Joint Dis., 12, 217, 1931,

85 Tanner, H. C.. Dahlin, D. C., and Childs, T3. §.. Oral Surg. Oral AMed,, & Ora} Path,,
14, 837, 1961.

86. Trubnikov, V. F.: Ortop. Trav, protez, 17, 53. 1936.

87. Uehlinger, F.: Virchow’s Arch. Path., Anat., 306, 235, 1940

88. Idem: Fortschr., a. d. Geb. d. Roentgenstrahlen, 64, 41, 1941

§9. Vakhurkina, A. M.: Arkh, Pat, Moskva. 20, 18, 1938,

g0, Wanke, R.: Deutsche Ztschr. Chir., 201. 358, 1927,

91. Woodard, H. O., and Higinbotham, N. L.. Am. J. Med., 32, 96, 1962

SUMMARIO IN INTERLINGUA
Transformation Maligne de Dysplasia Fibrose

Le autores ha analysate le publicate Jdatos in 26 ben-documentate casos de
sarcoma secunduari a dvsplasia fbrose ¢ ha addite datos ab 2 casos additional
vidite al Hospital Presbyterian de New York. In 3 casos le grado de roengeno-
irradiation usate in le therapia esseva sufficiente pro p{)ssibi]emente explicar
in parte le disveloppamento del sarcoma. Dece-sex patientes habeva recipite
nulle irradiation del toto.

Esseva estimate que le incidentia de degeneration maligne de dvsplasia fibrose
es 1:200, j.e., un quarto del incidentia de degeneration maligne in morbo de
Paget. Sarcoma essevi plus frequente in le forma polyostotic de dysplasia fibrose
que in le forma monostotic, Esseva notate un plus alte frequentia de alteration
maligne in masculos con dysplasia fibrose que in femininas. Le declaration del
sarcoma oceurreva a un etate medie de 32 annos, con un intervallo medie de
13,5 annos post le declaration del dysplasia fibrose. Le plus importante constata-
tiones annunciante le maligne transformation esseva dolor, tumescentia, ¢ un
signiﬁcative alteration in le apparentia rooutgcnographie. Le region cranio-facial
esseva le sito le plus commun de iste sarcomas. Le predorninante typo histologic
esseva sarcoma osteogene.

Le tractamento de tal sarcomas secundari non differe ab le tractamento de
sarcomas primari. Dece-quatro pro cento del patientes con sarcormnas superviveva
3 annos.
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